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DETAILED ACTION 



Specification 



The disclosure is objected to because of the following minor informalities: 



i. 



(pg. 3/11. 18) replace "has following" with - has the following - 



II 



(pg. 8/11. 6) replace "though" with - through - 



Drawings 



2. Figure 1 (as disclosed on pg. 2/il. 20) should be designated by a legend such as - 
-Prior Art- because only that which is old is illustrated. See MPEP § 608.02(g). 
Corrected drawings in compliance with 37 CFR 1.121(d) are required in reply to the 
Office action to avoid abandonment of the application. The replacement sheet(s) should 
be labeled "Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not 
to obstruct any portion of the drawing figures. If the changes are not accepted by the 
examiner, the applicant will be notified and informed of any required corrective action in 
the next Office action. The objection to the drawings will not be held in abeyance. 



Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless 
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(e) the invention was described in- 

(1) an application for patent, published under section 122(b), by another filed in 
the United States before the invention by the applicant for patent; or (2) a patent 
granted on an application for patent by another filed in the United States before 
the invention by the applicant for patent, except that an international application 
filed under the treaty defined in section 351 (a) shall have the effects for the 
purposes of this subsection of an application filed in the United States only if the 
international application designated the United States and was published under 
Article 21 (2) of such treaty in the English, 

4. Claims 1-2, 5, 8-10 are rejected under 35 U.S.C. 102(e) as being anticipated by 

Harrah et al. (US 6,498,355). 

Regarding claim 1 , Harrah disclose (e.g. fig. 2, see also col. 2/11. 49 through col. 
5/11. 39) a light-emitting device comprising: a submount comprising a mount base 30, at 
least one light-emitting diode chip 28 mounted thereon and electrically conducting lines 
34, 36 formed on the mount base 30 to be connected electrically to the light-emitting 
diode chip 28; and a first plate 8, 10, 6 for heat transfer comprising a metallic plate 6; 
wherein a first plane of the mount base 30 opposed to the metallic plate 6 of the first 
plate is bonded thermally to said first plate. 

Regarding claim 2, Harrah disclose (e.g. fig. 2, see also col. 2/11. 49 through col. 
5/11. 39) a light-emitting device above, wherein said first plate 8, 10, 6 for heat transfer 
comprises the metallic plate 6, an insulator layer 10 formed thereon, and an electrical 
connecfion pattern layer 8 formed on the insulator layer 10, the first plate of the mount 
base 30 of said submount is bonded thermally to a portion of the metallic plate 6 of said 
first plate exposed at a side opposed to said submount by removing the insulator layer 
and the pattern layer, and the electrically conducting lines 34, 36 of said submount are 
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connected electrically to the electrical connection pattern layer 8 of said first plate (by 
vias 38. 40). 

Regarding claim 5, Harrah disclose (e.g. figs. 1 or 2, see also coL 6/lls. 16-36) a 
light-emitting device above, wherein the light-emitting diode chip is mounted face down 
to said mount base with a bonding material. 

Regarding claim 8, Harrah disclose (e.g. fig. 2, see also col. 2/11. 49 through col. 
5/11. 39) a light-emitting device above, further comprising a metallic member 24 provided 
between said mount base and said first plate for heat transfer, said metallic member 
making bond thermally with the mount base of said submount and with the exposed 
portion of the nietallic plate of said first plate. 

Regarding claim 9, Harrah disclose (e.g. fig. 2. see also col. 2/11. 49 through col. 
5/11. 39) a light-emitting device above, wherein said metallic member 24 is a bonding 
member to bond the mount base of said submount to the exposed portion of the metallic 
plate of said first plate. 

Regarding claim 10, Harrah disclose (e.g. fig. 2. see also col. 4/11. 36-54) a light- 
emitting device above, wherein said mount base is made of a ceramic material. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which fomris the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 1 02 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
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to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966) . that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: (See MPEP 
Ch.2141) 

a. Determining the scope and contents of the prior art; 

b. Ascertaining the differences between the prior art and the claims in issue; 

c. Resolving the level of ordinary skill in the pertinent art; and 

d. Evaluating evidence of secondary considerations for indicating 
obviousness or nonobviousness. 



This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject 
matter of the various claims was commonly owned at the time any inventions 
covered therein were made absent any evidence to the contrary. Applicant is 
advised of the obligation under 37 CFR 1 .56 to point out the inventor and 
invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 
U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 
U.S.C. 103(a). 

6. Claims 3-4, and 6-7 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Harrah et al. (US 6,498,355) in view of Schneider (US 5,172,301 ). 

Regarding claim 3, Harrah remain as previously applied. It is noted that Harrah 
do not teach a light-emitting device above, wherein at least one of said mount base and 
said first plate for heat transfer has a protrusion having a plane to bond thermally to the 
other of said mount base and said first plate. 

However, Schneider teach (e.g. figs. 2 or 6, see also col. 2/11. 62 through col. 5/11. 
2) a light-emitting device above, wherein at least one of said mount base and said first 
plate for heat transfer 314 has a protrusion 314b having a plane to bond thermally to the 
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other of said mount base 306 and said first plate for the same benefit of providing a 
simple structure to improve heat transfer for a light-emitting device with an LED. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to make a light-emitting device above as disclosed by 
Harrah, wherein at least one of said mount base and said first plate for heat transfer has 
a protrusion having a plane to bond thermally to the other of said mount base and said 
first plate as disclosed by Schneider for the same benefit of providing a simple structure 
to improve heat transfer for a light-emitting device with an LED. 

Regarding claim 4, Harrah remain as previously applied. It is noted that Harrah 
do not teach a light-emitting device above, wherein one of said mount base and said 
first plate for heat transfer has a protrusion while the other has a recess, so that the 
protrusion fits into the recess to bond thermally between them. 

However, Schneider teach a light-emitting device above, wherein one of said 
mount base 306 and said first plate for heat transfer has a protrusion 314b while the 
other has a recess, so that the protrusion fits into the recess to bond thermally between 
them for the same benefit of providing a simple structure to improve heat transfer for a 
light-emitting device with an LED. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to make a light-emitting device above as disclosed by 
Harrah, wherein one of said mount base and said first plate for heat transfer has a 
protrusion while the other has a recess, so that the protrusion fits into the recess to 
bond thermally between them as disclosed by Schneider for the same benefit of 
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providing a simple structure to improve heat transfer for a light-emitting device with an 
LED. 

Regarding claim 6, Harrah remain as previously applied, it is noted that Harrah 
do not teach a light-emitting device above, wherein the mount base comprises 
throughholes covered by a layer made of a material having a higher thermal 
conductivity than the mount base. 

However, Schneider teach (e.g. fig. 2 and 4, see also col. 3/lls. 50-68 and col. 
4/lls. 1-8 and 43-57) a light-emitting device above, wherein the mount base comprises 
throughholes 312 covered by a layer made of a material having a higher thermal 
conductivity than the mount base for the same benefit of providing a simple structure to 
improve heat transfer for a light-emitting device with an LED. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to make a light-emitting device above as disclosed by 
Harrah, wherein the mount base comprises throughholes covered by a layer made of a 
material having a higher thermal conductivity than the mount base as disclosed by 
Schneider for the same benefit of providing a simple structure to improve heat transfer 
for a light-emitting device with an LED. 

Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Harrah et 
al. (US 6,498,355) in view of Schneider (US 5,172,301 ) as applied to claims 3-4 and 6 
and in further view of Sugaya et al. (US 6,784.530). 

Regarding claim 7, Harrah in combination with Schneider remain as previously 
applied. It is noted that the combination of Harrah and Schneider do not teach the light- 
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emitting device above, wlierein said throughholes are filled with a material having a 
higher thermal conductivity than the mount base. 

However, Sugaya teach (e.g. figs. 2C-2E, see also col. 9/lls. 8-48) a light-emitting 
device above, wherein said throughholes 204 are filled with a material having a higher 
thermal conductivity than the mount base for the same benefit of providing a simple 
structure to improve heat transfer for a light-emitting device with an LED. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to make a light-emitting device above as disclosed by 
Schneider in combination with Harrah, wherein said throughholes are filled with a 
material having a higher themial conductivity than the mount base as disclosed by 
Sugaya for the same benefit of providing a simple structure to improve heat transfer for 
a light-emitting device with an LED. 

7. Claims 11-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Harrah et al. (US 6,498,355) in view of Masahiro (JP 358201383) (of record). 

Regarding claim 11, Harrah remain as previously applied. It is noted that the 
Harrah do not teach a light-emitting device above, wherein at least one groove is 
provided on the first plane of said mount base. 

However, Masahiro teaches (see Abstract) a light-emitting device above, wherein 
at least one groove is provided on the first plane of said mount base (a semiconductor 
light-emitting device comprising a groove on a plane opposite to the substrate to which 
the light-emitting device is bonded) for the same benefit of providing a simple structure 
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to improve heat transfer for a light-emitting device with an LED. Furthermore, the groove 
is filled with thermally highly conductive brazing material to increase the heat removal 
rate. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to make a light-emitting device above as disclosed by 
Harrah, wherein at least one groove is provided on the first plane of said mount base as 
disclosed by Masahiro for the same benefit of providing a simple structure to improve 
heat transfer for a light-emitting device with an LED. 

Regarding claim 12, Harrah remain as previously applied. It is noted that the 
Harrah do not teach a light-emitting device above, wherein each of said at least one 
groove comprises a bottom and two sides, a width between the two sides increasing in 
a direction from the bottom toward an opening of said each of said at least one groove. 

However, Masahiro teaches (see Abstract) a light-emitting device above, wherein 
each of said at least one groove comprises a bottom and two sides, a width between 
the two sides increasing in a direction from the bottom toward an opening of said each 
of said at least one groove (since the groove is obtained by an etching process, the 
shape is obtained when the parameters of the etching are set accordingly) for the same 
benefit of providing a simple structure to improve heat transfer for a light-emitting device 
with an LED. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to make a light-emitting device above as disclosed by 
Harrah, wherein each of said at least one groove comprises a bottom and two sides, a 
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width between the two sides increasing in a direction from the bottom toward an 
opening of said each of said at least one groove as disclosed by Masahiro for the same 
benefit of providing a simple structure to improve heat transfer for a light-emitting device 
with an LED. 

Regarding claim 13, Harrah remain as previously applied. It is noted that the 
Han-ah do not teach a light-emitting device above, further comprising a layer formed on 
said at least one groove made of a material having a thermal conductivity higher than 
said mount base. 

However, Masahiro teaches (see Abstract) a light-emitting device above, further 
comprising a layer formed on said at least one groove made of a material having a 
themnal conductivity higher than said rriount base for the same benefit of providing a 
simple structure to improve heat transfer for a light-emitting device with an LED. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to make a light-emitting device above as disclosed by 
Harrah, further comprising a layer fomned on said at least one groove made of a 
material having a thermal conductivity higher than said mount base as disclosed by 
Masahiro for the same benefit of providing a simple structure to improve heat transfer 
for a light-emitting device with an LED. 

Regarding claim 14. Harrah remain as previously applied. It is noted that the 
Harrah do not teach a light-emitting device above, wherein the light-emitting diode chip 
is mounted face down to the mount base with a bonding material, and said at least one 
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groove is formed between the bonding material and the first plane of the mount base to 
bond thermally to the exposed portion of the metallic plate. 

However, Masahiro teaches (see Abstract) a light-emitting device above, wherein 
the light-emitting diode chip is mounted face down to the mount base with a bonding 
material, and said at least one groove is formed between the bonding material and the 
first plane of the mount base to bond thermally to the exposed portion of the metallic 
plate for the same benefit of providing a simple structure to improve heat transfer for a 
light-emitting device with an LED. 

Therefore, it would have been obvious to onie of ordinary skill in the art at the 
time the invention was made to make a light-emitting device above as disclosed by 
Harrah, further comprising a layer formed on said at least one groove made of a 
material having a thermal conductivity higher than said mount base as disclosed by 
Masahiro for the same benefit of providing a simple stmcture to improve heat transfer 
for a light-emitting device with an LED. 

8. Claims 15 through 20 are objected to as being dependent upon a rejected base 
claims 1,11 and 14, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

9. Claims 21, and 25-27 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Harrah et al. (US 6,498,355) in view of Tsuji et al. (JP 404048740) (of record). 
Regarding claim 21 , Harrah remain as previously applied. It is noted that the Harrah do 



Application/Control Number: 10/558,360 Page 12 

Art Unit: 2809 

not teach a light-emitting device above, further comprising a second plate for heat 
transfer bonded thermally to a second plane of said submount different from the first 
plane thereof. 

However, Tsuji teach (see Abstract) a light-emitting device above, further 
comprising a second plate 7 for heat transfer bonded thermally to a second plane of 
said submount 2 different from the first plane 1 thereof fol^ the same benefit of providing 
a simple structure to improve heat transfer for a light-emitting device with an LED. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to make a light-emitting device above as disclosed by 
Harrah, further comprising a second plate for heat transfer bonded thermally to a 
second plane of said submount different from the first plane thereof as disclosed by 
Tsuji for the same benefit of providing a simple structure to improve heat transfer for a 
light-emitting device with an LED. 

Regarding claim 25, Harrah remain as previously applied. It is noted that the 
Harrah do not teach a light-emitting diBvice above, wherein one of said first and second 
planes has an opening above said at least one light-emitting diode chip mounted on the 
mount base. 

However, Tsuji teach (see Abstract) a light-emitting device above, wherein one of 
said first and second planes has an opening above said at least one light-emitting diode 
chip mounted on the mount base for the same benefit of providing a simple structure to 
improve heat transfer for a light-emitting device with an LED. 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to make a light-emitting device above as disclosed by 
Harrah, wherein one of said first and second planes has an opening above said at least 
one light-emitting diode chip mounted on the mount base as disclosed by Tsuji for the 
same benefit of providing a simple structure to improve heat transfer for a light-emitting 
device with an LED. 

Regarding claim 26, Harrah remain as previously applied. It is noted that the 
Harrah do not teach a light-emitting device above, wherein said mount base includes a 
heat transfer material embedded therein, the heat transfer material having thermal 
conductivity higher than a main body of the mount base. 

However, Tsuji teach (see Abstract) a light-emitting device above, wherein said 
mount base includes a heat transfer material embedded therein, the heat transfer 
material having thermal conductivity higher than a main body of the mount base for the 
same benefit of providing a simple structure to improve heat transfer for a light-emitting 
device with an LED. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to make a light-emitting device above as disclosed by 
Harrah, wherein said mount base includes a heat transfer material embedded therein, 
the heat transfer material having thermal conductivity higher than a main body of the 
mount base as disclosed by Tsuji for the same benefit of providing a simple structure to 
improve heat transfer for a light-emitting device with an LED. 
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Regarding claim 27, Harrah remain as previously applied. It is noted that the 
Harrah do not teach a light-emitting device above, wherein the heat transfer material is 
bonded with at least one of said first and second plates. 

However, Tsuji teach (see Abstract) a light-emitting device above, wherein the 
heat transfer material is bonded with at least one of said first and second plates for the 
same benefit of providing a simple structure to improve heat transfer for a light-emitting 
device with an LED. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to make a light-emitting device above as disclosed by 
Harrah, wherein the heat transfer material is bonded with at least one of said first and 
second plates as disclosed by Tsuji for the same benefit of providing a simple structure 
to improve heat transfer for a light-emitting device with an LED. 

Regarding claim 28, Harrah remain as previously applied. It is noted that the 
Harrah do not teach a light-emitting device above, wherein said mount base includes a 
heat transfer material embedded therein, the heat transfer material having thermal 
conductivity higher than a main body of the mount base. 

However, Tsuji teach (see Abstract) a light-emitting device above, wherein said 
mount base includes a heat transfer material embedded therein, the heat transfer 
material having thermal conductivity higher than a main body of the mount base for the 
same benefit of providing a simple structure to improve heat transfer for a light-emitting 
device with an LED. 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to make a light-emitting device above as disclosed by 
Harrah, wherein said mount base includes a heat transfer material embedded therein, 
the heat transfer material having thermal conductivity higher than a main body of the 
mount base as disclosed by Tsuji for the same benefit of providing a simple structure to 
improve heat transfer for a light-emitting device with an LED. 

10. Claims 22 through 24 are objected to as being dependent upon a rejected base 
claims 1 and 21 , but would be allowable if rewritten in Independent form including all of 
the limitations of the base claim and any Intervening claims. 

Conclusion 

1 1 . The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Schneider (US 5,172.301). Lumbard (US 5,31 1 .407). Stopa et al. (US 
6,318,886). Sakamoto et al. (US 2001/0052600). Sakamoto et al. (US 2001/0050370). 
Roberts et al. (US 6,335,548), Roberts et al. (US 2002/0004251), Harrah et al. (US 
6.498,355). Sakamoto et al. (US 2003/0022407). Sakamoto et al. (US 2003/0170922). 
Yoshimura et al. (US 6.706,546), Panella et al. (US 6,885.563). Harrah (US 6,936,855) 
show devices similar to the instant invention. 
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1 2. Any inquiry concerning this communication or earlier communications from tlie 
examiner should be directed to Arman Khosraviani whose telephone number is 571- 
272-2554. The examiner can normally be reached on Monday to Friday. 7:30a - 5:00p 
(Eastern Time). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Angela Ortiz can be reached on 571-272-1206. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status infonmation for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more Information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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